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Background 
Background: Prominauris 
•  Excessive ear protrusion 
•  Affects up to 5% of the population 
•  AD inheritance 
•  Up to 2/3 have family history of protruding ears 
•  Source of significant psychosocial stress for affected patients 
•  Goals of Otoplasty:  
•  Create “normal” appearance 
•  Preserve/create symmetry with contralateral side 
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History 
History 
•  6th Century BC: India – Susruta 
Samhita (Susruta) 
•  Reconstruction of ear defects 
•  30 AD: De Medicina  (Aulus 
Cornelius Celsus) 
•  Repair of mutilated ears 
•  15th C AD: Da Vinci  
•  Principles of facial analysis 
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“Susruta – Surgeon of Old India” Robert Allen Thom (1955)  
Collection of University of Michigan Health System 
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The facial proportions of a man in profile  c1490-95 
History 
•  1845 Dieffenbach 
•  Described repair of “lop ear” using 
conchomastoidal fixation 
•  1881 Ely: 
•  First purely cosmetic otoplasty 
•  Full-thickness anterior wedge 
excision of auricular skin 
 
•  1890 Keen:  
•  Posterior excision of skin and 
cartilage 
•  1910 Luckett:  
•  First to address antihelix 
•  Sutured cartilage back-to-back 
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Luckett 1910 
Keen 1890 
Ely 1881 
Images: Weerda Surgery of the Auricle 2007 
History 
 
•  1955: Converse et al – Cartilage island technique 
•  1958: Hatch et al – Helical root fixation to temporalis fascia 
•  1963: Mustarde technique (cartilage sparing) 
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Hatch suture 
•  1968: Furnas technique for 
retrodisplacing conchal bowl 
•  1994: Fritsch - Incisionless 
otoplasty 
•  2000s: Cautery/CO2 laser 
techniques 
Source: Spira M. “Otoplasty: What I Do Now—A 
30-year perspective. Plast. Reconstr. Surg 1999 
History 
•  1962 Dr. Andrew Tucker coins term “Prominauris” 
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Anatomy 
Embryology 
•  1st and 2nd branchial 
arches give rise to 6 
Hillocks of His 
•  1-3: 1st branchial arch 
1)  Tragus 
2)  Root of Helix 
3)  Helix 
•  4-6: 2nd branchial arch 
4) Antihelix 
5) Antitragus 
6) Lobule 
•  1st branchial groove: 
EAC, concha 
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Source: Bailey’s Head & Neck 2013 
Embryology 
•  Alternate theory: Majority of auricle derived from 2nd arch 
•  Only tragus and helical root from 1st arch 
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Traditional theory 
Alternate mechanism 
Basic Anatomy of the Auricle 
•  Basic components: 
•  Helix 
•  Antihelix 
•  Concha 
•  Scapha 
•  Lobule 
•  Tragus 
•  Antitragus 
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Source: Adamson & Litner,  Aesthetic Otoplasty 2011 
Cartilages of the auricle 
•  d 
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Source: Surgical Atlas of Pediatric 
Otolaryngology, 2002 
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Auricular Musculature 
•  Multiple muscular attachments 
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Source: Bailey’s Head & Neck 2013 
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1)  Auricularis superioris 
2)  Helix 
3)  Obliquus auricularis 
4)  Antihelix 
5)  Transversus auriculae 
6)  Auricularis posterior 
7)  Antitragucis 
8)  Cauda helicis 
9)  Tragucis 
10)  Helicis minor 
11)  Spina Helicis 
12)  Helicis major 
13)  Auricularis anterioris 
Histologic Characteristics 
•  Anterior surface:  
•  Thin auricular skin 
•  Posterior surface:  
•  Thick, loosely attached skin  
•  Dense subcutaneous areolar 
tissue 
•  Cartilage: Dense cartilage 
•  1-3mm thick 
•  Elastic cartilage 
•  No direct blood vessels or 
nerve supply 
•  Lobule: Fibrofatty tissue 
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Source: Weerda Surgery of the Auricle 2007 
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Vascular Supply 
•  Arterial supply: branches of ECA 
•  Venous drainage: to external and internal jugular systems 
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 Source: Adamson & Litner,  Aesthetic Otoplasty 2011 
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Sensory innervation to auricle 
•  Great auricular nerve (C2/3) 
•  Majority of anterior pinna 
•  Lesser occipital nerve 
•  Majority of posterior auricle 
•  Arnold’s nerve (CN X) 
•  Conchal bowl/EAC 
•  Also carries branches of CN VII 
•  Auriculotemporal nerve (V3) 
•  Anterior limb of helix 
•  Tragus 
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Source: Adamson & Litner,  Aesthetic Otoplasty 2011 
 
Growth and Development 
•  Neonatal: Circulating maternal estrogens present 
•  Increased proportion of proteoglycans = highly flexible cartilage 
•  Stiffness increases after 3-6 weeks, as maternal estrogens fade 
•  Up to ½ of babies have auricular deformities 
•  2/3 of these correct on their own 
•  Age 5: Ear reaches 90% of full size 
•  Age 8: Ear fully developed 
•  Vertical growth continues throughout lifetime 
•  Primarily lengthening of lobule 
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Classification of Auricular Dysplasia 
•  Weerda Classification System 
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Anatomy 
•  Normal ear anatomy: 
•  Vertical height: 6cm 
•  1.5-2cm helical 
protrusion 
•  Auriculocephalic 
angle: 20-35° 
•  Prominauris: 
•  >40 degree 
auriculocephalic 
angle 
•  >90 degree 
conchomastoid angle 
•  >20mm protrusion of 
helix from scalp 
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Prominauris 
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•  Flattened Helix:  
•  Absent helical root 
•  Underdeveloped 
antihelix 
•  Concha:  
•  Prominent conchal 
bowl 
•  Increased 
conchomastoid angle 
•  Lobule:  
•  Secondary protrusion 
Pawar et al.“Treatment of Prominent Ears and Otoplasty: A Contemporary 
Review.” JAMA Facial Plast Surg 2015 
 
Prominauris 
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Pawar et al.“Treatment of Prominent Ears and Otoplasty: A Contemporary 
Review.” JAMA Facial Plast Surg 2015 
 
Patient Assessment 
Source: http://www.earsny.com 
Preoperative assessment 
•  Careful history/physical 
•  Congenital anomalies (Treacher-Collins, BOR, Goldenhaar) 
•  Association with kidney anomalies 
•  Age:  
•  Pediatric patients >5yo 
•  Adult patients: stiffer cartilage; more prone to recurrence 
•  Informed consent 
•  Detail of postoperative course/expectations 
•  Pediatric patients: assess maturity of patient 
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Preoperative Assessment 
•  Standardized Photographs 
•  Anterior, oblique, lateral views 
•  Posterior view 
•  Measurements of ear protrusion 
•  Mockup of planned surgical result 
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Patient assessment 
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•  Pre-op and post-op comparisons 
 
Surgical Technique 
Source: http://www.annapolisfacialplasticsurgery.com/facial-plastic-surgery/otoplasty 
Surgical approach 
Goals:  
1)  Recreate antihelical fold 
2)  Decrease conchal protrusion 
3)  Reposition lobule 
Combination of approaches used on a case-by-case basis 
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Surgical approach 
1)  Exposure 
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1) Preop appearance 
2) Incision/Excision of 
postauricular skin 
3) Undermine in  
subcutaneous plane 
Pawar et al.“Treatment of Prominent Ears and Otoplasty: A Contemporary 
Review.” JAMA Facial Plast Surg 2015 
 
Surgical approach 
Goals:  
1)  Recreate antihelical fold 
•  Cartilage cutting technique 
•  Cartilage sparing technique 
2)  Decrease conchal protrusion 
3)  Reposition lobule 
Approach used must be considered on a case-by-case basis 
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Cartilage Cutting Technique 
•  Involves incision and/or resection of cartilage 
•  Preferred for:  
•  Thick, stiff cartilage 
•  Improved control over end result 
•  Disadvantages:  
•  Risk of sharp edges/irregularities 
•  Difficult to revise 
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Cartilage Island Technique 
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Cartilage Sparing Technique 
•  Goal: improve underdevelopment of antihelix without 
disruption of native cartilage 
•  Ideal candidate: 
•  Patients with pliable cartilage (younger) 
•  Mild-moderate deformities 
•  Benefits: 
•  Decreased risk of hematoma 
•  Decreased operative time 
•  No injury to native cartilage 
•  Disadvantages: 
•  Higher risk of recurrence  
•  Classic example: Mustarde technique 
4/13/16 34 
Mustarde Technique 
•  Horizontal mattress sutures used to recreate antihelix 
•  Classic technique: 
•  3-4 permanent sutures 
•  Placed via posterior approach 
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Mustarde technique 
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Pawar et al.“Treatment of Prominent Ears and 
Otoplasty: A Contemporary Review.” JAMA Facial Plast 
Surg 2015 
 
Cartilage Cutting vs Sparing 
•  Panettiere et al (2004): Retrospective review of 63 patients 
•  Independent blinded reviewer assessed pre-and post-op photos 
•  No significant difference was found in overall aesthetic 
appearance between groups 
•  Excessively sharp antihelix fold in cartilage cutting group 
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cartilage cutting  cartilage sparing  
Surgical approach 
Goals:  
1)  Recreate antihelical fold 
2)  Decrease conchal protrusion 
•  Furnas technique 
3)  Reposition lobule 
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Furnas Technique 
•  Often combined with Mustarde or other approaches 
•  Conchomastoid sutures 
•  Provide conchal setback 
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Surgical approach 
Goals:  
1)  Recreate antihelical fold 
2)  Decrease conchal protrusion 
3)  Reposition lobule 
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Lobule repositioning 
•  Skin excision   
•  Inferior wedge to address 
lobular protrusion 
•  Suture fixation 
•  Dermal-periosteal sutures to 
position lobule 
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Post-op Care 
•  Post-operative dressing: 
•  Unilateral: Glasscock dressing 
•  Bilateral: Headband or Kerlix head wrap 
•  7-10 days of formal dressing 
•  Risk of skin necrosis with overtightening 
•  Headband at night for several weeks 
following removal 
•  3 weeks off most sports/activities  
•  3 months any high-risk activities 
(wrestling, e.g) 
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Solomonfacialplastics.com 
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Other techniques 
•  Incisionless otoplasty 
•  Laser otoplasty 
•  Ear molding  
•  Implantable devices 
•  Temporary external fixation 
http://www.zurego.com/otostick/ 
Source: Weerda Surgery of the Auricle 2007 
Incisionless Otoplasty 
•  Figures A & B:  
Suture sites  
a)  antihelical fold sutures
b)  conchomastoid suture
c)  cauda helicis suture.
•  Figure C: 
Transcutaneous 
placement of the sutures
•  Video
Source: Mehta S, Gantous A. “Incisionless Otoplasty:  A Reliable and Replicable Technique for the Correction of 
Prominauris”JAMA Facial Plast Surg. 2014;16(6):414-418
Incisionless Otoplasty 
Results:   
•  72 patients (60 pediatric, 12 adult) 
•  Complications: 14% complication rate 
•  4 suture failures 
•  3 suture exposures  
•  2 small localized granuloma formation 
•  No cases of infection, bleeding, hematoma, perichondritis, or 
cartilage necrosis 
•  9 patients required revision  
•  8 of 9 revised with incisionless technique 
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Source: Mehta S, Gantous A. “Incisionless Otoplasty:  A Reliable and Replicable Technique for the Correction of 
Prominauris”JAMA Facial Plast Surg. 2014;16(6):414-418
Laser otoplasty 
•  Utilizes laser energy to incise or weaken auricular cartilage 
•  May be performed with or without skin incision 
•  Allows for easy, durable reshaping of cartilage 
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Laser otoplasty 
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Source: Ragab et al. “Laser Otoplasty”  Laryngoscope 2010 
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Ear Molding 
•  Least invasive technique for 
correction of prominauris 
•  Must be applied before 3 
weeks of age 
•  High levels of circulating 
estrogens   
•  Duration of treatment:  
4-6 weeks 
•  Provides effective and 
durable reshaping of 
cartilage 
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EarWell ™ system, 
Becon Medical 
http://petropoulosmd.eu/en/services/otoplasty/ 
 
EarWell™ molding product 
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http://www.earwells.com 
EarFold™ Implant 
•  Approved in EU only 
•  Gold-plated Nitinol with 
spring memory 
•  Implanted through 
small anterior incisions 
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http://www.earfold.com/ 
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Complications of Otoplasty 
Complications of Otoplasty 
•  Early complications (hours to days) 
•  Hematoma 
•  Infection 
•  Wound breakdown/skin necrosis 
•  Late complications (weeks to months) 
•  Hypertrophic scar/Keloid 
•  Suture complications 
•  Recurrence 
•  Auricular deformities 
•  Narrowing of EAC 
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Hematoma 
•  Presentation 
•  Unilateral intense pain and swelling 
•  Causes 
•  Poor hemostasis 
•  Post-operative trauma 
•  Coagulopathy/HTN 
•  Management 
•  Immediate exploration and evacuation 
•  Prevention 
•  Pre-op: rule out bleeding diathesis 
•  Meticulous hemostasis 
•  Avoidance of post-op BP>150 
•  Post-op compression bandage 
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Source: Handler et al.  
“Complications of Otoplasty” 2013 
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Infection 
•  Incidence: 2.5-5.2% of cases 
•  Presentation 
•  3-4 days post-op 
•  Erythema, edema, or drainage from 
wound 
•  Intense pain 
•  Management 
•  Exploration and drainage +/- 
debridement 
•  Antibiotics with Gram positive and 
pseudomonal coverage 
•  Prevention 
•  Sterile technique 
•  Perioperative antibiotic administration 
•  Post-op antibiotic ointment 
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Source: Handler et al.  
“Complications of Otoplasty” 2013 
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Post-operative perichondritis  
Wound breakdown/necrosis 
•  Presentation 
•  Devascularized/necrotic skin 
•  Pain disproportionate to procedure 
•  Causes 
•  Improper handling of soft tissue 
•  Excessive cautery 
•  Excessive compression of wound 
•  Management 
•  Exploration with removal of necrotic tissue 
•  May require skin grafting if cartilage exposed 
•  Prevention 
•  Meticulous surgical technique 
•  Careful wound care, avoidance of infection 
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Hypertrophic Scar/Keloid 
•  Most common in patients with higher 
Fitzpatrick skin types 
•  Elicit family or personal history pre-op 
•  Prevention:  
•  Careful planning of incisions 
•  Tension-free closure 
•  Management:  
•  Triamcinolone injection (40mg/mL) 
•  Excision, radiation, or pressure dressing 
for severe cases 
4/13/16 
Source: Dr. Michael H. Tirgan  
via Wikimedia commons 
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Suture complications 
•  Braided sutures 
•  Granuloma formation 
•  Infection 
•  Monofilament sutures  
•  Erosion through skin 
•  “Bowstringing” of post-
auricular sulcus 
•  More prone to slipping à 
malposition of pinna 
•  Management:  
•  Removal of suture 
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Source: Handler et al.  
“Complications of Otoplasty” 2013 
 
Suture Granuloma 
Hypoesthesia 
•  Cause:  
•  Injury to Great Auricular Nerve or its branches 
•  Most cases temporary 
•  May affect temperature perception 
•  Management:  
•  Appropriate precautions  
•  Cold weather attire to prevent frostbite 
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Loss of correction 
•  Incidence: 6.5-12% 
•  Usually occurs within the first year post-op 
•  Causes:  
•  Surgical technique  
•  Trauma 
•  Prevention:  
•  Post-op head wrap/headband use 
•  Avoidance of contact sports/roughhousing 
•  Management: 
•  May require reoperation 
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Unsatisfactory appearance 
•  Telephone Ear 
•  Overcorrection of middle 1/3 of ear 
•  Reverse Telephone Ear 
•  Hidden Helix 
•  Antihelical Ridges 
•  Cartilage scoring 
•  Vertical post deformity 
•  Improper suture placement 
4/13/16 Hidden Helix 
Telephone Ear 
 
Images: Handler et al.  
“Complications of 
Otoplasty” 2013 
 
Unsatisfactory appearance 
•  Telephone Ear 
•  Overcorrection of middle 1/3 of ear 
•  Reverse Telephone Ear 
•  Hidden Helix 
•  Antihelical Ridges 
•  Cartilage scoring 
•  Vertical post deformity 
•  Improper suture placement 
4/13/16 Proper suture placement 
Antihelical Ridges 
 
Images: Handler et al.  
“Complications of 
Otoplasty” 2013 
 
Narrowing of EAC 
•  Causes:  
•  Advancement of 
conchal cartilage over 
posterior meatus 
•  More common in adults 
•  Prevention:  
•  Meticulous suture 
placement 
•  Shave conchal cartilage 
•  Management:  
•  Excision of excess 
cartilage 
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Antihelical Ridges 
Proper suture placement 
Improper suture 
placement 
 
Source: Handler et al.  
“Complications of 
Otoplasty” 2013 
 
 
Source: Toplu et al. “An unusual cause of conductive 
hearing loss: bilateral complete meatal obstruction. ”  
Psychosocial Effects 
Effect on Visual Fixation 
•  2015 publications 
•  Eye-tracking technology 
•  Results:  
•  Litschel et al: Significantly longer fixation time on prominent 
ears (9.6% vs. 5.8%, p= 0.04) 
•  Haworth et al: Significantly longer time spent on ear regions in 
faces with prominent ears (p=0.007) 
•  Bias to ear region decreased in patients who underwent otoplasty 
(p=0.01) 
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Psychosocial effects of prominauris 
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http://webneel.com/daily/9-barack-obama-caricature-markdraws 
Psychosocial effects of prominauris 
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Prominauris in the Media 
•  Inside Edition Sept 2015 
•  6yo M bullied at school for 
large ears 
•  Called “Elf Ears” 
•  “I just don’t want to be 
made fun of” 
•  Otherwise healthy 
•  Parents concerned about 
long-term effects on self-
esteem 
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Source: http://www.insideedition.com 
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Psychosocial effects of prominauris 
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Psychosocial Effects 
•  Braun et al: 62 patients undergoing otoplasty  
•  (41 children, 21 adults) 
•  Glascow Benefit Inventory administered post-op 
•  Results:  
•  Health-related QOL improved in 95.1% of patients 
•  Children’s cohort: Mean GBI 24.1 (p<0.001) 
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•  No patients had a negative 
GBI 
•  92.7% of children/ 97.6% of 
parents would opt for 
operation again 
•  Conclusion: Otoplasty of 
significant benefit 
Psychosocial Effects 
•  81 patients undergoing otoplasty 
•  Standardized QOL surveys administered  
•  Results:  
•  Overall quality of life higher post-op (p<0.001) 
•  Specific anxiety-producing areas improved 
•  “friends” (p=0.036), “freedom from anxiety” (p=0.034) 
•  Less affinity for depression/more emotional stability  (p=0.035) 
•  Conclusion: higher QOL in patients who underwent otoplasty 
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Conclusions 
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•  Prominauris is a common deformity 
•  Can be a source of significant social 
anxiety for patients 
•  Surgical approach dictated by 
nature of defect 
•  Infants: ear molding may provide 
durable nonsurgical correction 
•  Otoplasty is a safe, simple 
procedure 
•  Shown to improve quality of life in 
appropriate patients.  
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Thank you! 
Special thanks to Dr. Heffelfinger, Dr. Krein, Dr. Napoli, and Dr. Adam Baker 
